Stimulation of eryptosis by aluminium ions.
Aluminium salts are utilized to impede intestinal phosphate absorption in chronic renal failure. Toxic side effects include anemia, which could result from impaired formation or accelerated clearance of circulating erythrocytes. Erythrocytes may be cleared secondary to suicidal erythrocyte death or eryptosis, which is characterized by cell shrinkage and exposure of phosphatidylserine (PS) at the erythrocyte surface. As macrophages are equipped with PS receptors, they bind, engulf and degrade PS-exposing cells. The present experiments have been performed to explore whether Al(3+) ions trigger eryptosis. The PS exposure was estimated from annexin binding and cell volume from forward scatter in FACS analysis. Exposure to Al(3+) ions (> or =10 microM Al(3+) for 24 h) indeed significantly increased annexin binding, an effect paralleled by decrease of forward scatter at higher concentrations (> or =30 microM Al(3+)). According to Fluo3 fluorescence Al(3+) ions (> or =30 microM for 3 h) increased cytosolic Ca(2+) activity. Al(3+) ions (> or =10 microM for 24 h) further decreased cytosolic ATP concentrations. Energy depletion by removal of glucose similarly triggered annexin binding, an effect not further enhanced by Al(3+) ions. The eryptosis was paralleled by release of hemoglobin, pointing to loss of cell membrane integrity. In conclusion, Al(3+) ions decrease cytosolic ATP leading to activation of Ca(2+)-permeable cation channels, Ca(2+) entry, stimulation of cell membrane scrambling and cell shrinkage. Moreover, Al(3+) ions lead to loss of cellular hemoglobin, a feature of hemolysis. Both effects are expected to decrease the life span of circulating erythrocytes and presumably contribute to the development of anemia during Al(3+) intoxication.